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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique by which a 
memory cell size of an SRAM can be easily reduced without 
remarkably increasing the number of steps, and to improve the soft 
error resistance of the SRAM due to alpha rays. 
SOLUTION: In a semiconductor memory having the SRAM where a 
memory cell is constituted of a flip flop circuit, which comprises a 
pair of drive transistors and a pair of load transistors, and a pair of 
transfer transistors, each gate electrode of the drive transistors, 
the load transistors and the transfer transistors is constituted by 
using a first conductive film wiring formed by using a first 
conductive film provided on a semiconductor substrate, and one 
side of a pair of local wirings which are cross-coupled between a 
pair of input- output terminals of the flip flop circuit is constituted 
by using an embedding groove wiring which includes the gate 
electrodes and is formed in a first insulating film provided on the 
semiconductor substrate, and the other of the pair of local wirings 
is constituted of a second conductive film wiring formed by using a 
second conductive film provided via the second insulating film on 
the first insulating film including the embedding groove wiring. 
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C2) 

1 

ii h 5 ^i^Xif i-cy * y i2^l'*«fiS-r 2> S R A 
*^(*S«t±CcSWfcm 1 ^^^-CJfM^n^fcH 1 Sim. 

[fS^Ji 2 ] B!ise^ 2 gemi B>fis» 3 BB^t «rtf^m 
earn 3 i2^i^i-i6©na«c:^aEt-*B«ia^ 2 ife»iii:T? 

H. 

> i> ir o ^ ^ CO— ;:^<^» 1 reiS f ^ * 4flteJE-r 

-/» 2 h ^ > y X if BLOffe!:^<DSf 2 tlM h ^ > 30 
B»ld0 3 BBISfJ:. iram 1 Seia A KglB^f S n > d7 h 
>^ >««J^KSI^-f S a > a? d; ^3|5<!:R:«5l/t:l^Ss»*:S 

I x{.t 2 gaiscD^i^i^tetitsiis. 

i2h v>i^X?ir^*';-b^l'*flJliS")J'SSRAM*W 40 
i-i. 

mfm 1 ai»K±KlB2«5iSK4r^UX:»Wf:>4afclP2 5C 



4^^2 00 2-2 89 70 3 
2 

■5 J: {cffia^3 n. wfieaiifSBaatBiram 2 ^JUKffi 

3n. ir£mifli2»<t0g^ll2^i%mic!Ml^'en^© 

>s;*>^-si<D'j :^©ipr 1 lESb h >i^^ -S'^mbS r 

©— *©ftM h ^>i;^i»t?*-3t:B«ifi^ 1 P.ib ^ •>> 
i?>^ d» i ?^ii©» 1 mrsxsssm.k nn^^ n * h « 
m^h-:>m 1 fi# h 7 f =S:«fi)c-r5 k u >wt 
t . myjom 2m^\-^>i>:^it &.if{&:fs<om 2 tiM i- 

4 . 5 X« 6 ietS©*^l*i2tSSIg. 

I- v>i?x^f© Hu-/>^iS«bBijia^2:^f5 h v>y=;^ 

utcommmmit. mmmi'»^^ 

BBIIA{C3a-r'5=»>i»d' hSB. l«se»2^S&F^>i^^ 
^f©FU-<>MJ^K:aT53>^'i^bSPv 4Bj:0'iiMiji!3l 
2 F 7 >i^;^ if © F U -Y >^JStc jtr 4 n > if 5' h 

liS^ii 1 0 ] -?t©IKS6 F 'J ifRCf- *l©ft 
F 7 > v>:^ if iim^fcv y -y -/7 a y ^'Piffii — 

^l-^>iy7.^ ii-Z-jt^ <) iJJW%«lfi£-r & S R A MJfe 
l^iBl-C. BrSB©S!S6F-7>i^;^i». fti^Fv^i^^^if 

n. 
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3 

tl. 

mum 1 mmM±icm 2 mmmi:itbxmt hnids 2 

^Mitos t -en p>©ra ^ixtst -s iutam 2 jfMtM i -cs 
s. 

^ h ^ i» try * y ^2 Jl'*»dc-r 4 S R AM^: 

tl. 

;JE3ti. 

*fti»Jl8*:rt-l/'Ca«!)3i*tiA::aii«ffiT-. 1*13— 
>-^7Ji'S!Sl<Oflij:^*«t»R£3ti. 30 
mmLW^tMWm^^ i -eti e>©MK:/>-ffiT 2. 
tifSJ^ 2 t AJfltJjRS tit i S C i «:!^ 

h ^ 5r i-cy * y -feiUiflt^-i"* S R AM* 

JSatj® i&rrt- L/T tffltoiii tifc^iimST-. .MSB-?!® a 
- 1> ;U8Bi»0[){fe-^**«fiS3 tl. 

flSi«ii«ffi<S:Hii3aTMrt««Ki-etiO«>BaiC/rST4 ! 



!^2 00 2-2 89 7 0.3 
4 

fit^gll 2 laSii i-C§fi^^-3i««J«3 tlT t» 4 C i 
cr)*ti-etl©y- hSS. V - X^JSROf Ft"/ >M« 

« I - 1 2 ©i^rtx*^ 1 ja{cie«R©*jS!i*iQm*is. 

Itoll h -7 i»<!:-t?j»* y -fe^l/^tSfiSt-r S S R AM^ 
Htfie^tt h if. mitBfijS h ifRc^niJJB 

h ^ j»(D* n-eti«>y- h <b ai 

jS^T 4 — ^*<D D - 35? ;|/Ba*a<D— :^<DBiiSl tK^X. B!io'B 

Btra— )tt©a-*;UBBSl<Dfl&*©8B^ib-C. H53B?e 1 
Jfi^)®±tc|^2*ei^^=£J&fi5tl^/cf§. l»2SI«m*0RS 

b. c©S2^S]g^/<i'-->i'L.T:m2^msSni:^ 

[ 1 5 1 MIEIg 2 8B^*. B5s2a iAfSfikl 
m(0±m<Oifffi < t- S5iB5iaiS2«5»B[%/M't:4 
J5:*a:^«:lBHL. MiBiljiS6fiHigiiH5sBIB22SieKfid 

m^m 1 6 1 -n(Dmn v 7 ^ao- -.*t©tt 
^ h ^ > i^x i» t r y y * * s R A M * 

■T'SXSi. 

«tlBIEU F ^ > t>X ii . HijiBfUS F -> > i> >^ 4» 7iO'iw.iii 
^ F ■7>y:^ ii©-eti-eti©y- FSfi5«:*»R!t*"<:>ftB 

BtsB:? y 7 -s^:? o •7 @sg©->»©AtlJ:'3*Sl-r-tai< i^^f: 
B i^^rs— *t©n-*ji'iB«l©--:?j©E^<tOT. Hii.iil 
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C4) 

S 

jf (0 n - * ;H2iS©ffi:^r<DffiSl*flWE^*S^ 2 ^SSIK 

:j > ^ h ?L<!: . 2 Igllb f- ^ > X dr © F U > 

Mll^tcB^^^^af i» F?L<b. Wi2lS2ft?^ F 

if© F U -f ^fiiiatc^-r -5 3 > if J' F ?Li *P)B${C)KfiS 

iyfc»tcctie>©3>f F?L^c^^i4*^^4=f:SAii^ 

S6 F V > i^x if © F u i Btrism 2 ft # F ^ > 
X 5J © F U i ©ra-C^« l/A:i^tt«c«cS J: ^ tc 

M-r J: ^{C^^fiK^-SIS^JH 1 7 ia*E©^5»(*ietl^S 
©3s(jS:^^. 

[Sl^ 1 9 1 Stffi— ©SSa F ^ > i> tS' . b'iI 3- 
©l&if F ^ > i?;^ ^» RJ>mi2— *t©^ h ^ > i^X if 

©•en-en©v>->^tifase>' f u Y>«i«©«ffi<se>tf 

4-1 8©t>-rnA^-«ccse«©^»atsi?s©9i^ 
(fe^©3Diffl]^^3)i^] 

[000 1 ] 

J:CJf-e©«J»AtfetC|i8L. <fc«5f*C<»SRAM C^if 
f-^ •9i'-5>i''ATi'H2>^^*V : Static Randcjm Acce 

ss Memory) ^mri,^mws.m^mii^^f't<DmMU 

[0002] 51 
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[0 003] SRAMjf^y-feMJ. @2 2©a3as4«: 
a^J: 5 K. 1»«sagBi L-c©7 y a -y yiid 
l». SC^tt«©S*ji*-^^5'Hll/*tf^f^-f*9 (f 
yFiSlBLi. BL,) i7 'J -y:?^@IJ8i©JSM 
4*fl8P-r5— *t©igiiF-7>':^;^5'T,. T,-efiife£3n 

©cMOS-^>>'-«-i'-ct8fi5t3n. *n-en©cMOs 

— D©igS(rF5>-:^>^^D, (D,> i 
-:>©fitSF^>e^:^f Pi (P.) "C^fiSSn*. 

[0 004 ] fgi*F^>t>:^^Ti (T.) ©y- X/F 
U'f>Si»S©-:^«. ftit F^^i^x^fP. (P.) SO' 

8gSbF^>S^Xi'Di (D.) ©FU-^XClg^Sn. «I 

*«t:»FaiBu (BL.) «c«ttsnt:v»^. 

-*f©^2iF^:^':^xjrT.. T,©->-- FW-eti-en'7 

[00051 — :fii©CMO S -Y if %t»BS-r ^.SKlW 
f-^>i^Xi«D.RO'fil5F^>J^^5fP.©^^- F«. 
f&-^©CMOS ^ W^'"3^4f^^e£■rSIBl!^l F 
D»St>'fti^F5>2>;^^'P.©FV-^> FN 

,) jc«iK3m:u-s. c©m«©cM0S'<> 

/ ^ - $ miSS •5iBlftF7>-:>X'SfD, RC^fti^ F > 
t?:^i»P,©y" FW. b5^©CMOS ^f^tS 
fiRf-SlKIft F-5>J^:^ fD.ziiy:©?® F ^>s^;^i' p.© 
Fu-O (SS^-FN,) tc^^snri^^. c©J: 

5tC. — S*©CMOS'r>>'<-ifritttCte«,»X. —-fiO>C 
MO S ^ >/<-di©Aia:'7g|5ifl6:^©CMO s -< 

i?©^*- FiT&^at^fcp-^jusi^ (^sfgeis) iw.t 

[0 00 6] -et-r. ^F5>i^X^/D,. D,©V 

7.mmv:u. mmms. (vss. t^;i«GND) 

n. ft?^F^>i^;^^'P.. P,©V-xmmi*. 
^ (Vcc) *sm*&3tl*. 
[0007] jy±«:Stlfll.fcS R AN4Hz^btJ:. ^ XJC 

^< , f?rta8#©ma«:'j*«'h3i'»^©s*^'c^>^«-T*5tt.* 

Wr-5. Sfc. St*. c:©a©SRAM-fe>Ha:. ;^yW 
14©.^ h . -C* •5)^t^^^^«iiS©*^^*tt*«^^ .bAj:c> 

(0 00 8 1 UA^Oi^JC*!^. ±SB®SRAMtiKt. I 

ifi^Wi C i . Jiiy=|SJ-^ CC p MM O S i II SiM ( ) 
S£©3RTf^»3!l«'iJS-C*SC«!:A»6. -b^l'ffiiS*«::/v5 

[0 00 91 ee*. 8 h^>>i>:*f fl^SRAM-feJl/©*!} 
1 10 0 1 0 1 W^W. M.Inohara Ht al., Svnp. on VIS 
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7 

I Tech., p.64 (1998) iCit. -^PKDCl-*JHE»<Dl> 

■cib?>^>i/:^7-> (w) a-*if\^i&mi:Bi&ti>ck 

[ 0 0 1 n !Hfga* 1 1-25 145 7#fim 
C 0 0 1 2 ] l^ga^a - 2 e o 5 i o^^fstc 

lHll$<t1«fiK*s. F. Ootsuka etal.,IE»i. p. 205 (1998) 

[0 0 13] c<omms.. ipax9j'^-:f)v^mm-^- 

^» - >Sr0BRb J; ^ i -r S i . S^/fi ^ > 
CCj;-5igmSS©'<f-->^®I«- l2M^ifi©««IS* 

©WjH*s*c*. c©J:^«c[aiii©;^:trt»*tB 
Awou •) •?»-r < . eiittJfi©e)9*si< u J: ^ t-ra 

[00 151 
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AM©^* 'J •fe-il't^-'f X=?:^'h«Ifll%}^fi?:ffit'^"^' ^ 
i{c*4. 36tC. SRAM©ai®V7 h^^-iWi*^ 

[0 0 16] 

■7>i;>:^*JiC^-Ji*©fti^ h^>J^X^*lS^''^^ 

ju^flifiS^ 5 s R A MJ&wr ^*»(*s2ia^s-e*> 
-c. =»4iiif*««±K:l8ltfc^l«mT?}fJi!RSn/<:» I 

zmm I- ^>i>:5^i>©-en-en©^^- hmg/i*t»jiX^ 

^ :/01ffi©-)l*©AW:'3Ja^iaJ422^*S«^ S-*t©«J 
-*;i'Ba^©-:^*im3n. Bf;gBm2fiaig±*^'ty«ft 
^{cat^teii2»^is*:^Lra!wenfc^ 3Bd«r. 

S?ie-S*©n-:it;JH3B8©ffi:^3&*^^5*i. roSilSB2K 

!^*jj;t^f)ie^3ie]^©i»-rn*>-:&«. 8ui2?lSrt*ftt 
-5,gi5i»=&^u. Mia^2i2^iSirie^3ietgi^tio© 

<b . mn&-n<i>nm h -r > y x dr ©5 ^©-:^©«iini i- 
^ oTfigam 1 Igift h 7 >j>x f i J*ia© 

(0 ^lB2«gA-Ct!lfiR3nsy-l-?S1i=S:^-^^l:a'^» 

gf82» 3 ifiisitt. ms&m 1 lesi a ics«^r =» > ^' b 

gut. «f|Em28gJfth^>i^^f©»''^'f>®^'^*^** 

•rin>5?9 hSSi. iiIia»2flMh7>i^:^r5'©»' ^ 

^>t?;j^ifSCf— >Pt©:aiShv>i^X^?:(i^fc.:"; •r' 
iV'tm^-ir^S RAM*W-ra>*«(*MStf.KS§ft^*-^ 

^©Am;^iSi^ra=S:^^°^"^-^''^"-"=^'''^^^"^ 
-:^*j»<«R3n. OTiB^i»«siK-ttcm2tti^iffi^/rL/ 

50 -c. w!ria-M©o-*;i'iB«il©fl»i:^A*«nK3*i^"^^* 
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(6) 
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[00 17] $/c*^W«. B5iaM2^m^E^*s. w 

[00 18] */t2is:^Bj«, mfzmzmmmsimifi. 

[0 0 191 B5faaiAj8IBi^3f>*. b5K- 

MOSSSJJ h ^>e^x ^<D— :&<Z)|g l h -^^s^ 

X 5» © 0 ^O— ^<D©!5 h "7 > i> :^ if *> -3 T wf^SS 

I ffiis h ^ >j^x t^<om 1 ®migge*«A-c«tB£^ 
tii y- h^m^h-om i h ^ > ^ 'Srflt/rr ^ 
Fu-f^^^ji. fl!!:^®iB2|g«h^>^x*&c;fl!i:& 
<D®2:e«h7>i?xdr©y-hfis*tiifiR-r^»i» 20 
^imBtKSEM-riJc^fciessn. p5ie^2iss 

«^«icaf :3 > f »- i KM U r I, ^ ^ ±tB©^Ji««t 
[0020] S/<:*f6?BW. ffiaSS 1 ^m^S2^B*5. 

BfraaSf 2 BESli h -7 > i^x d» © K u ^MiSi flSia^ 2 ft 

[002 1 ] «9gB©»«febft:ieiSlS|5»t 

§fl»ii»m)giBiiRAtc^-53>f hSiJ. mmm2m 
*j J: cmsB^ 2ftigF^>2>xiJ©Fu-f '^mmK.mr 

[ 0 0 2 2 1 « fc*5fe?B». -M<!!)IB«i F ^ >S?x *R 

• SRAM*=tT-5-¥5Si«aiSSIS'r-»o-C. 5^iS1*a« 
btc^Wfc^ 1 WSmxB^^nitM 1 iSflJgB2®-C. . 

BirsewlEaftF ^>i^xd», •a#F-7>2>x$Ro'*HgiF 
v>i^x5»©-en^'ti©y-- FS<SAit»E!5sn. Mia-^ 
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<bii5ie^2ifegi|®4^Lr««tSJ:^KiBa3n. HtTiW 
xa»'7d'a®iB<BB*2i9«KBBSI<fc'en^<0iaCC/^?t 

1- i Btif ell 2 i ■c^fSSK^/'^iSsR d n t:c » 4 c t 

-*t«)«» F ^ >5>X SfRC^-S*©©^ F ^ >2>X 5» * 
0 t-C^* 'J -fe^UiW^-r* S R AM««T€>-H'-^St*^i!te 
3n/t» 1 5Smi^iB«-C. S5ia®lg5!)F^>i^X^. 

i5F7>i^xd'RoffeSF v>i?x»©^n^no:)y-- 
FSfii*««ja3 n. ifiE*^»a«-h{ci9:w ^n/cm i 

fo f»M±K:^2iei^0?::A-L/rg;OtP.nfc^2^'^ft5*Jj: 

3ti-ct>« c t *^#ta tr 4*iS(*iBt^SKRi-r <s. 

F ^ >i;>X 5« ^M}L7c-y y 9 P •y 7"|Hl|{8i— *lO$r; 
31 F ^ > J^X if t-C^ * y •fe^t'%«»3lT4 S It A M*iFr 

30 1 'Mmk-cm^ 3 ti/cm 1 ^«Mgd®-e. rtfiBoBRsii f 
^>i>;^3». ftififF^>yx4tRCJf|K)MF^>-:^x^o 

-en-en©y- F«e*«»fi83*^v w3b*^<*s^ kcc 
ait 6nfcm 2 J; c;B5iBiJtrt K:B!fSBT»i^mfr?B5 

2 «^ t r#aSR7-*«ti*6!i3 nr * C i =Sr^$SSl t ^- 

|g«)F5>i^X5». SifiB-«(Dat^F^>5>Xi'/>C>-|iij 
12— jr^oDiiill F ^ > X i5» <o-e n^-ncoy - F •'B«8. V 
-X«JlSRO' K U'(>«J^©^BntC]ai8S.'S^«i^ y ^--^ 

[00231 Ilfc:4:^iyitt. -*]©SElb F -> >-:^x fJA 
-*i«>:aiS F T> >i>x * «rtS^fc7 y ^ :/:7 n v v M 
»lt-H»t©l£2l F •> > i>X i» t "C^^ y •fe^u^.-MlJiKi- -S 

so s R Ku^ms-^y^mm.'msom^-JimnJh -> t . 
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(7) 

n 

*fllfi5tt i t . H(f3B¥««^«J:{C® 1 
[0024] tLtd^Wm. 1513^2 J#miiS!ja*. BiJ 

2issMffi«!ii-en6®fMtc:/i-Hi5£-r^BirifiiS2*e^Mt 2c 

[ 0 0 2 5 ] J fc2|s:f6f«». ->^©lgSl> h ^ ^^^^^ *R 

30^ 2 iteiSm*/l-t^'Cm^c ^ J: -5 lc/^• ^ --^ > l^r . 
^ia_^©a-*Jl'fiffliSl<D<l!!:^©BEim=5:f»ScT-2.»2 ^ 

MiB!iga»25i®iifiB«it'?-*t6©raic/^S'r4BJrifiiB 
2lft^M^•c^^lla3n4««^R^^*J^^s■^■4xs. 
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2fi(^h^>5^x5»<z>y- h^s«rmfiK-ri»i«si'is 
ffi«aBiic^r^j:^tc}i5^i/. g(riiiiff2^mj!^» 
it, mamim^smsmAic^i^yi'^hiLt. m 
2 iBsii b ^ f © F u >mmic^i>^ > f 

B9IB^2mi^F^>i^;^^'«>FU-Y>Sl«^t- 
> ir F ?Lti:^«t?fe«*44a^sf>jA^■cBfi£ > n '7 

mriam2 igU F ?© F b >MJ^<t TOiaiSH ft 

(^h5>t?;^5t©FU'r t ©ra-c^iBt u^cffJttt^ 

Ji^Jr^tCJ^JSRl'. Wi!2aji?»ie«l«:. C©^U/ciB 
[0 02 8] */c*^<W«. Wia— StWlgl* F i7 

Bfra—*f©fii5F^>j^^5'S'y=mrta— 
^ > i>x $ ©^n-en© V -xM^y' F u -f >mf^© 

©^asKisat^^i' y -f F!i?&mT «>xe.*?r^- 
?,±ia©¥»<*iatt$^s©^:^siciig-r 5 . 

[0029] ;*:|6WK<fentf. — S4©P-:^'-'l'fiaJS^:*J 

[0030] */c*^q9K:j:ntf. a-:^Jl'BB^© A 
i a - * ^i'@aia©fl!i::^ i c n 6 ©ra«;:/i-??E-r s tfef^is i 

^X©8Rail^b^8b(¥^EE©fiTK#0 a^V7 F x v- 

[003 1 1 it£*^WK:j:ntf, ymvcwdh -//© 
p-^7;ugaita=&aii?«iei»-c«»ijR-r^.«^. c©k^© 

*s-c*4fc«). ii><it^XglSt?$J^-rsci*s-e*>J>. 

[ 0 0 3 2 } it/c. :*:?6^{Cj:ntf. V-:^/ F u > 
FS^rmOfccilc J: O . s R a 

30 [003 3] 
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[0 0 3 4] $l6?9<DSRAM<DJ'*';tJl'W. HICC 
[0 03 5} -^^®lgifl^5>^^^*D,. D,i— 

©itb7>i>;^iS»Pt. PiJi- 1 tr:» Kot««%8att^ 

^>£>;:^5fP. (P,) t?*{tfi£3n*. 
(0 03 6) iKiSh7>i^;^^T, (T.) <DV-;^/H 
U-f>®^0>-*». fi?5h9>i?^^'P. (P.) RO- 
5g«bh^>j^x^»D. <D,) ©Fu-f >«:*|g63n. ife 

:»»b-'^ FiSIBL. (BL.) tC««i3nTl>S. S/c. 

[0037] —i}0>cuoS'{>^^-^^^^'triW^ 

fUl^oaC MO S -O/^ - f *fftJS'3"-5>Si3* f- > * 

,) ccmsntrt^s. lefc. c<»f*«<z>CMOS-f> 

*^;<5fp.0y- Ml. l9^©cMoS'f>^^'-*^:^^l 
lixr S8g«i h ^ f D.jtosftiS h ^ ^ p.© 
FU-/> (MS^-FN.) «c«iK3n-cc»i. c©<t 

mF^^i^^i'P'- P.^v-x^J^tcfct. Sil 
[00391^1 StO'IB2 ©^JfiJ^JS 
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[0 04 1 ] ±iaSRAM^*yH2Jl'©A»W^C«IJS4 

[0 04 2 ] @2«^*y^2J^©^ffi^. laS (a) {J: 
a2®a-a*i^»fffia. S3 (b> »02©b-b-*S 

[0 04 3] ^*'J-fe^U^:t»J«Ji-r-S8ffl©F^>i^>^f 
0. p5=^**;VS2<!>ftlWF^>5^^*P>. P.tinM-V 

20 [0 04 4 1 -jtf©iS3iiF7>i>:^i'T.. T,»^nie 

F U >mm 1 3 a i . CWffittiSJsEOSifiitcffJfa^: n 
fcy-- F«ffi8-C-*gl!R2n-Ct»2.. C©-y-Fi8te8 
><)V^'( Fia (d'>i';^7'>->'Jt'-^ Fil. rj/<^I/F>' 

0. r7-F«lWL<i:-(*{i:*f|l!E5tx-Cl>«.. F^SSW 

L». (B12*-riitE:6:^|ii]) KJIiSb CS^lt 

2 «-c«±T:&t6j ) i -ssc-r *<t ^ tcsjsi n 

[0 04 5] ->^®lgW>F5>S?X5'D,. D,©*n^ 
F U 1 3 a <!: . C ©j£ttlfl«©lSlitCJ^Jac^ tl 

fcy- F siftis 7 1 . c ©y- mitmi itcj^bs^ n 
iisasji^iisi^ Fii fjs. 

=i/'5jWhJ^U-9--f FH. •;^d»>'>y-t»--^ FflS^) cMaiSi 
m^-feWL-CC^*. ||l«)fflF5>J^X^'D.©FU-f> 
M)«W. te^ F ^>i>X*T,©V--X/ F U >SfiJsS 

©-:/^ i ita©tgt4«i*{c)K»«? igtJjin f v > x 

if D, © F U >f!lJ^W. F ^ > i> X ^^ T. O V - X 

[0046] ->tt©*?5F5>i>XifP., P,©-cn^ 
50 nS'f*J»'©«1t«RliStc}g6X3ti/cp^y- X/ 
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K u >mi 1 3 b t . c oimm,<mmv:i^m n 

/cy-hK<fciS7i. coy- hMfbM7±KJ^]iJ63n 

-e©y- h S^r|SJ*sffifiBSB 1 3^1^ <t— Sirr 4 <t ^ tcES 
(004 8] -5>t©lgS&K^>i^^^. 

*tftWt I, » •& C t *JJff * U I. 

[0049] —)t-t<om& — i*«>tl«f h ^ 

h-c»,»4. *fc. y-h^s«>ji8Rcc«j^y=i>«<ti® 



[0 0 50] 6^<Dh-7>i>;^y©±SPCi:tt, i/y=»> 

©±gl5tCtt03 3OO~l OOOnmSe:©PSG-^B 30 

10 0 5 11 c©m 1 mrnmrn 1 5 {c». -*t©t3- 

ja«6iA* nT<cs. cwajimsH^i e (l.> <d-^ 

«^3n. ^a^SKi. :^isf P.oKu-fv 
«mi^«WCcSi^3nTi.^-5. 36«c. tli2.j»i!iS^ 1 40 

^i/x^i p,{c^tji©y- f-tsffi 1 0 t'mmfjicw^^ 
Yu^ >mmtnm v ^ >i^;^-S' p,© k t- -r >tB»s 
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tC)ttUTh7>P;^afD,. P,ffl)]'^5R0ffl-irJ:^K:1>fti 
illi3&JoA:^tt}Kttr»oT:t>J:t>. cn«:<t»)+^>^cv 

[00521 tI)ir»BE«ll 6 (L.) *i0fi!t3n/cm I 
liBBifeitl^ 1 5 IK tt> U >KfbK35*' 6ft iJ5? 3 
1 0nin~l 5 0nnigS©»2®ffil«^^l 75!>SJU>*£ 

A -^mmc^ki^inmmt s y i 9 ~ 2 e ^ . sssa 

D,<!:fti^h^>5>Xi'P,«:^fca©y- h 

[0053] m2eRBiKU3iiKi T<r>hmc\x. I 0 

0~2 0 0 nmSSOT i N^*>«5)ft?>a-*JUfirit92 
7 (L,) 3&sJF$fi)c3n-CV».S. D-;^Jl/ga*827 (L.> 
tt, |gJfth^>J>X^D»<tftnjfhv>i?;!\i'P,K«il 

cDy-h^e9tc3gm-rs^^y 1 8. igsbh5>>i^x 

tSrDj<DHL'^>m^Km^f ^^^y 1 9. ftM h 
>iP;;^drP.<DKU'f >iS«{C8l^^4^vy2 OCCS 

WIBaiiiJf Bfi® 1 6 (L.) ©±ffi<Z>:i»a< it>-SlJi 
»2 liBBlteSUBIl 7 «::A-b-C«ftSJ: ^<CieS3 n<S„ 

P-:^^l'i2^2 7 (L,> <!:®if8i3i^l 6 (L.) 

3n4. «a^^«:aftltS*s35>>5Wv c»-'*;Hi2«2 7 
(L,) i}^ m^^mimi O (L.> ©_KBn*-C*2.fct/ 
5t^ci*W*b<. ®2^c^^•r^8fi^^»cl-*J^fil!^ 
2 7 (L. ) mhWSim 6 (L,) ©i:lB±(**?a 

[0 05 4 1 ^cte. }g^y7y2 i-2 6±{c{i-&*i-e 
n. ±ffl*>e©»^r:/-7yi©«iK4S:^tc^-i/£:J^) 

[0 0551 a-:^/^neia2 7 { L, ) /Kj^tKsnfcgs 

sm3Jfr^*&MtJiS3 4Asj^RS3n. -^©itiisecw. m 
®aEVcc*^En}jD3n^mi®mEE^4 1; Rzfmm^y 

ffjfiSEsnri^^.. m«ii^4 iw. ^3)gRHte^iiS3 
4 icuw 6 y ( tr T y 7 y ) 3 6. 3 7 i 

1^ 1 jicKm2«ni»ft«t]etcig!»6ti/cimy^y2 2 . 

2 3*/M,t:. -e^4^-e*^fliti-^>t^x5ip.. P,©V 
-x^iS{c«mwtc«M3n-ct>*. an^mcE^'i a 
tf. i^3®tffl»»®i3 4cc3i5[W?>tifci8feiy-vy <»:^r 
y^y) 35. 3BtmiJAz/m2mmmmmi^nif''.' 
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/ H u -< >M*So3-*«c«^«:«^3nS J: ^ KIg 3 
jaiB!l6i»lgl3 4 «C|Jttft::/9 3 9 . 4 0 ©iSfffctt-e 

«)iC. m?gl1iESS4 lRy=S«»SI£ia4 2t|5Jf^tC/>-iSf 10 
-i>i^?lJfS3*^:fc*BJ^<I>^«K''"?*'->4 3. 4 4** 

[0057] Sl®«ffi^4 1 Ra!»|l«BEiSl4 2 ^^005 

3 nfc^ 3 mmtmm a 4 <D±a5{c». u n >ffi{kis 

^39>6iS:4Sr4®ISI«»BI ifimm^ti, -e© 

L.. BL, iT>mm) imiSL^tlXK-'i. -^3«>f f h 
i^BLxti. |»4JirB'Jiei®l®ici9:i-J6nfcS^:/^i' 
(brr^^i^) ti33iinii»i^J^5cgi:W6nfc}g^7*^ 

i^2 6 h ^ f T. © V - F l"f 

i/3 9 1» i&t;»2BBa»«siia«^sfttt6*^fc«^^^ 

1 0 0 5 8 1 *»W©^2 OHKlOBfiSi U-C. i:aS<D 
-*JHiSSa (fflj&mESa) (D±BB«Di!>te< 

0-c Afe s J: ^ tcieia 3 nr i > 5 c t Kjn^ . 

{ 0 0 f) 9 1 *|feW©*^(*iatgS5B«S R AM 

[00601 *r. pga#isai^y=»>**^<ci^(* 
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y=i>K^fcM2^^'?*-^>i'-i'S. -tO^. «l->fci^ 

y =1 >a^tJ83 i y 3 >S{tiit 2 4^;^ i'tc lt-^js 
A^mim^ m4. ms) . hm*. ar 

4. MRr7^3n-6.^.«-CHi*n/cmiDc53:loo> 

B.r>. MR-C7n3n2>g:^Jf5©fl!ria»2:frifii (ig4rr'-c 

MR-CS^Sn5S:&»©S2%>H&«*'tt'-CAR 

[ 0 0 6 1 ] i^iCtc. HBtCm-rAOiC. hU>^4ff)rt 
S« 1 ±«C C V D^CC J; "5 5^ y a h U > 4 

we (CMP) 4m>hU'>5^4|*3iSPm©t'y^>® 

10 [00621 -Xic. ^mwmm 1 ±<o-> y ^ >s?ftiP2 3 
stiy^j^ y 3 >Sf{fcM2 ^> f (c J: 0 ^otcm. 

a7JiafB8fCnt-^J;'j«:. 113 1 0~3 0 ntnKJJO 
)®2a=l:;^;V-)S<bl/-CpSi^t€«» (mW'^^'^i**) ^: 

p., P,:g:tgfe:a:W'6nM':'*JVSai^=&^eS':^2>. 

(00631 ^xtc, ^■m{^mts.±or^ y p >®tfc«5 

mum) 2 a ^.Bf^taic J; 0 -tr h fi? 

mi. ^oM. T-i4i^^x^^itss->yri»giiitcw-> 
y -y -f Yism<rmM.^^''^ '^^^ kk^jkiiRo . 
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C 0 0 8 4 1 ;)ccc. a 1 1 J&rfm i 2 jctt:^ h 
*}f5fi£T-s. a<:i.>r, c<yui>:^ h€:^afetfc{S. cv 

SAM-CnM^FWi^^'/^^itAb. pM'> *J^«^l!ttc 

riAt. nM':?i>HS^R:pS!V-;^/'Kl'-^>€H^l 
[006 51 C©Xlit^4C*Jt^-C. t < «, V-^ 

(m«T i , Co) la^jgjiK-r^.. ^xtc (t 
i-ji') ^ifo-c. i«S[^^@iiKi:v-;^/Fu-/>«R 

«:j:»3l^*-r'2>. t:n«:J:<'jy-:^/FU-f>MJ^itc 

[0068] -xic. mm»mm±icc v d-^-cs^ y ^ > 

miffi 1 4 ^J^RRUfca. P S G^B P S cmifi^U^ 

-*ii/BBfiii6 (L») -eois. m^orn 



) !^200 2-2 89 703 

20 

c *i h^mtcM UT c M p o t:ifirtm®JS*8lst 
Coo6 7]i>c{c. cvD^J: 3 >a<kig^*» 

F*v:^i;Kb?tF5'-<xc.^>i/jfe?fC>y- FtSSsS 
LO icmtit^^t. v-^/FU-^>M^tCit-j-"&tSfeS 
?L < a > J* F «:PI^«:j^eS-r -5. etS^Lf^M 

*^tf»«*iifc. T i -^^T i N> cn?>©ffiias5*^^:> 

c n 6 ^sptc^ 1/ -c c M p ^; if -c sjfemrt Jaj'fW'S 

1 6«:^T<tO«:, y-F^e9K:3i-f&fiS 

yi 9~2 6*5|B)B$ta$^3n5. t:©i€r. CMPtC 
20 «;^t:x-^^^<^i7 4*f5«^tt. Ti^'TiN. cn 

2 7RC5^mJ8^^•^'->2 8~3 3*0eKT^C <t*s-C 

[0068 1 >XfC. ^^/^r-ajy^y^S^/ctiCVD^^ 

FUi?^^ F*'75^i'K:ur>'<^»-^>y^r?f !). cnic 
J:«3. 01 7S:iy'01 8{C7n-rJ:'5«c. 
30 8. 1 9. 2 0K:}Sfi4-rSa-*JHBi^ (L.) 2 7Ai 
BfliSn*. -eoiS. a-*jUBB«l (U) 2 7W. ± 
®*>^*T. ^©-ai5*s|fl2iaP^«i#Sgl 7=£/i-LrT 
ia©a-:*7il'KI8 (L,) 1 Qoyj>fji< th-mttP/x 

.) 2 7tt. Tm<OU-i})\'Sm (L.) 1 B©±ifii^f* 

[0069] <cte. CJ-*JVBH«a ( L, ) 27 ^BlUr 

:/^y (e:T:^^y) i. S^i^y ^ y ( > ^ *' F 
40 ^y)2i~2e<b ©JSiBS^^S {cr ^ /cii4)U: . AJS^iS 

©jS«K^'ff->2 8~3 3^:|5jll$tC}I5BET^« 
[ 0 0 7 0 ] yi:«c. C V D^tc J; D -J 3 Vg^ftJR^^*^ 
6<c?>^ 3 <omm&mm3 4 V * F U 5^ 

F*-?^i'tCL-r F5'fx-y=f>y5:ift». J^^^R* 

i» - > 2 8 ~ 3 3 K^-r ^mm^ ( ^- - •'^ ) ^: B 

50 {C5l*l/-CCMP=SriT(.»fS^?Uai'f«>««tt^lSliSi'< 'J 
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[007 1 ] ;>c{i:. m3mmimn3i±tc.M2iSLZf 
H3«cmTJ:^fc. siH«ffVccAiEn^ia$n*aiaa«ii 

:^h?&-7;^i'«CL'T F-^-f xv^^^'^mv AIM* 
jKKf^itr. Avryf Jl/K (T i NK^) . A lis. 

jswi»±igi (T i umm 'km-xBfS.i^rmmmmi 

[0072] lite. fi®«EEK4 1 SC>fSS»«l£«l4 2 

o-€-cr)J:ffi'&S'5JBJK©^mK-'^5«->4 3. 4 4=fe0 
[007 3] yctc, ^i!gm)I^4 1 . S«gliE^4 2 If 

*s0R!i3 n^cm 3 mwm.Wk 34±k:. cvdssjcj;') 

Stfl:i'y:3>«f*ii5«c-5^4jaBBlte»iS*JKJiE-rS. 

*??-?T. Sif^:?'^i^3 9. 4O©-en^n©±tc0fi!i 30 
3 nfcSaS^/^* - > 4 3 . 4 4 (C it-T 5S«I?L%J^ 

[0 07 4] ;X(c. cn?»<D«i^V9i/*5^gjS3nfcm 

4Bfaiiie»JgU:{c, t-^hJSBL,. BL,€:Jf5fiK^S. 
j^Vrjt^A'm (T i NK^) .AIM. s«w±^ 

(T i NISI?) ^mxBfisny'cuiimmi^^isufxhJ: 
sn-s. 

[0075] bl±<OX««C J: *) . * 'J ^2 5 
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juifi^ti. <cte. c©». m^it. tr^. FfflAiifM 

3 ntcipF 4 imiimm±K. ->--^- a yisk^j^^r 
[ 0 0 7 B ] -f ofl6©ii©a©JKSi£ urm z i 

L tern 2 <D||fig^B8©«jatt, -^X© J: 5 K J^iS 
[ 0 0 7 7 ] H 1 4 K:S5t-«JS«:)^«-r iXS (Siirtt 

13^1 6 <u) ommiM) icm^^x. tijijisfie^i 
6 ©±tB J: •) IB 1 mmmmm 1 5 ©±m*si£ < 0 taii 

[ 0 0 7 8 ] c V DffiK:i: Kf>*)r^ >mitmm^ 
hUimzmrni^m 1 7*j&Rjcufc}^. 7 * h ui^;^ 

cnp>^BKtc>tto-cx ->» V i7^n'>xmm\j^^x 

y- F^S9{Cit-r.Sm^^-5'l 8. V-x/F 

3n-5. 

[ 0 O 7 9 ] . ;3i /< > 5"J > J'vifc* fcJiC V DrJ:^ 

J:D. 02 IKni-^-Ji^tC. 8. 19. ii 

0{cSft*-r?.ci-^;;l'BH^ (L,) 2 7*iJ^JlS3ti^. 
•E-©BI. a-*iHe«l (L.) 2 7 (J. ±BoA>*i*-C. 
•e©-SII*«»2®m«i»lgi 1 7 «:^0-CTIS©a-;^^U 
iSiSl (L.) (aiiiSSemi 6) <DJcM<0'P''x< ■ 

{c. aiijjtiemi 6©suiL'/c{WB*^2®ra»isi^ I 
7 bTTH 5 cfc ^ tcsea 3 n s . 

(0080] JUTtC. :*:5%«W®*©fte©'**SJB!Si U 

[0 08 1 ] msoynmmm 

t H2 3K::^lliS}{$J®©fltja*'r:^Kiffil3*m-r. KX12 3 

( a ) 2Sic^ ( b ) ». -en-ensr i ©ate«5sso^«tis«r 

7n-ril93 (a) (b) CCS*It.Ut:(,^-J,„ 
[0082] 3|s:5liSJfJ-^:^©+»RS;(c4(Jt»rti. i!fijA?»fid$a 
-CifeST®oc«-*;i'ias 16 ( L, ) ±k:x-Si 
ei 0 l*<EHSn-C«,^-S. :7 U-H^C»±)S©VT 
Jl'fiHiSl2 7 (L.) tt- le^lSl 7 5:irM.-CC©Xi/ v 
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[0 08 33 *IQSJ^^«fiR«'X® 0: ^ K: OT^fiSr 

[ 0 0 8 4 1 s 1 4 tc^-rxs* rip i ©^Jfei^sstPi 
«licm^. H2 4{c*'rj:^K;. dopos. oopqs 

-use. T i N^sfeiftBtb. itjiasti?t^««*ja«©y 

16 ( L. ) ±{c;^ 5» 0 1 ^m^i. C<D 10 

^tW«j{c«jiUM-3-?-i»*<i*3tt-SS5ffif»3-C. 

JSPaja^Ml 7 (S i 0,-¥»S i N. ^SC^WTaO^ 

^ec:/U-htt©±@<J!)o-*^iail2 7 (L.) «r}^ 
PSU. -e©?^. m3©BIffl*S*SJIi3 4 4J^fiKb-Cl32 6 

(c^-ri^fiRi-r 4. X i« V i o i ^riawfcc 

•3 1^ 3 ©® raite^^ 3 4 tcjg^ t /cma . » I 

[0 0 8 5] m^^^mim 

^■rHJS <a) RCJf (b) fcWiEOri**. 

[0086] *jiJSje^^SfiSK:fc(,*-c«, «a*e8M 
tr^?>m2 mmimm 17*0 ^ttc^it/c^ 3 jipbI^^ 

1 1 i||2®PaiteiSfil 7?&:A'l/-ca«<)jA*n/cMii« 

«ii 1 2icn6©iffl{c:fr-&-r5i52Jira»*iU8i 7i 
[00871 ^m)mm<Dms.itA<oj: ^ «c b-cj^fis^ 

[ 0 0 8 8 ] 0 1 4 tC^ rXfl JJ-cm 1 »*JSfl5®i|Sl 
«JC?fl.^ -e©^. H2 8K^TJ;^{ca3©®rate» - 

©.tiio©^Ajc< <bfc-siwiaiWT5J:occ8i4}i$exr 

yCK, DOPOS. OOKK-«SC. T i N^*>6&4j»«8K 
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l>-CiJlf«3?!|J©l'2;'Xb=£l**b. ifS*. j»©[^^fln«:v 

u^j^me (ffii^fifiiis) 1 1 \ imis.^*i^ (^2 

9) . *©a. «fia5^i«c«.^2BraM»IS I 7 

^m^n. iftiJ. j|l©}^eE©IS. TJ1©o-*jHEIS 
16 <L,) A;SA^f->©VXi'«:ffl<,»5Ct*$T2r 
THoa-^Ji/gSiai 6 (L.) ii^';>J»' 

ic. m 3 mmi&mm 3 4 (c . 1^ 1 susi^i^is 1 5 (c^tt 

ic. cn<5©^^T5^--'H*3K:MyT>1S'J^K (t i f-^r 
i N. T i N/T i m®)^) *}^e«-r^. -eoSR. 

{j-e-©-'^' y ry i»;b-citJt>}i4 ti-ci> Jct* (SiA^a^ 1 
1 2<ommy . si©«i^+^{ci2;t>tB^w. 7}fi*i 

^iBfc/< y r ^ f }\^m^nmo . w^©«^14Mf4-et'B 
^^)ii^■c^>J:^». 8lt>r. w#©*S1<fett*4-cfcrr>J<- 

c©tir. mm^m±(J>^'<'}r ^ ^ Mxm':>-c<,> 

S3 1 cc^-rjc'^KT'u- n^©±)iu-i7J!/fie*a2 7 

(L,) *mb. ^©«. »5©)8B8ite»lK2 O 1 ^ 

jfMbTH 3 2 {cii^-r*»jSi-r^. J-m ks 1 ©sesgs 

,^KatplSI(Cb-C S R AMj** y HzJU«:tt$eX r 
[OO8g]^5©^G!i0.'SI 

03 3 0C*|S665^^©^{Jja*^K-r»}ffim^-i-. P^3 3 

( a ) Siy: { b ) «. -e-n-en^ 1 ©iird)Kss«>t»ia* 

^■rS3 (a) T&Vf (b) KStKb-CUS. 

<ommci<iK^t{t. mimr^mmmi 5ici3i*i§awf> 
n. c©j^wc. j»rt©iiije«?a^ft}f5©j^'J>i^iA:© 

rJSn-:^?;!'^^ I 6 <L,) «:Wb-Ct='^. C©->'; 

>ifVt<ormxi'-ij}v&mi e (l.) ©jgw <»fe-t 

©SiSkan) ^l©3lll6}^JSS©T)ic^-^^^fil^*K (I- 
.) r$»saii?8lB*il©J£ffiiPfl5<^i*=Sb. P^icfiB 

ssnri**. -eb-c. •t©3if«g©5^';>i't>;©TWrj 
-"*;H2i^i 6 (L,) i^mzmrmmmi i^^lc 

ur?>m2mmimmn i^-c^MM^ifimt&nxt,- 

[0090] **«fi}B.®©«JjS»'X© J: ^ b-r J^)j5t-f 
[ 0 0 9 1] S 1 4 «:n^TXIl{CW2>iil«:i*«^HW 
K:iS-r«IS*»B5t--S. 'XCC. DUPOS. £X)K)S-HbO. 1 i 
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6 (L.) tmsi^^ix^ (03 5) . ^<oai. 

i^®iJtc4»2Jaifflite«Ml 7 (S i O.^S i N. 
a&5l>»TaO^!aiSlS^M) ^J^fiR-TS. ^XK. ^ 

T i N. T i N/T i S^H^) ^l&^t^, ^<on, lO 
[0092] 

^ ^: 42 ;H>- X*i /h 3 n/t S R A M {f -6 C <»: *i -C 

la 1 1 *ia9©*^(*5Blt^g©S R AMpf-t y iz^U 30 
[ a 2 ] *B^®^H^(*iBlt$IS© SRAM^*y*Jl' 
[03] :$:^©Hiij*f*iB^S©SRAM^*!;-l2;W 
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